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Meaning of instantaneous overcurrent
protection in relay protection

Overview
Instantaneous Overcurrent Protection (ANSI 50) | Working Principle. This article
introduces the working principle of Instantaneous Overcurrent Protection.

Key Takeaways
Instantaneous overcurrent protection (IOC) is a relay function that trips a circuit
breaker immediately when the current exceeds a preset threshold, without any
intentional time delay.

Definition and Purpose

Instantaneous overcurrent protection is a type of protective relay function,
designated by ANSI/IEEE code 50, that responds to overcurrent conditions by rapidly
isolating faults in power systems. Its primary purpose is to protect equipment from
damage caused by short-circuit or high-magnitude fault currents by tripping the
breaker as quickly as possible.

Working Principle

The relay continuously monitors the line current through current transformers (CTs).
When the measured current exceeds the instantaneous pickup setting (Iinst), the
relay triggers a trip signal to the circuit breaker. Unlike time-delayed overcurrent
relays, IOC relays have no intentional time delay, and the operating time is limited
only by the relay's inherent response time, typically 10–50 milliseconds depending on
whether the relay is digital or electromechanical.
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The basic logic can be summarized as: If Ifault ≥ Iinst, the relay trips immediately.
The pickup setting is usually set 1. 2–1.

3 times the maximum expected short-circuit current at the line end to avoid nuisance
tripping.

Applications

Instantaneous overcurrent protection is commonly used for: Fast fault isolation in
distribution lines (11–35 kV) and power plant auxiliary systems. Backup protection for
motors and transformers. Phase-to-phase and ground fault protection, often in
combination with time-delayed overcurrent relays to form a graded protection
scheme.

Advantages

Rapid fault clearance, minimizing equipment damage and system instability.
Simplicity in design and operation, especially in electromechanical relays. Can be
coordinated with other protection stages for selective tripping.

Limitations

Limited coverage along the line (typically 50–80% from the relay location). May
require directional or time-delayed protection in complex networks to avoid nuisance
tripping or loss of selectivity. Comparison with Time-Delayed Overcurrent
ProtectionUnlike time-overcurrent protection (ANSI 51), which trips based on both
current magnitude and duration, instantaneous overcurrent protection trips
immediately regardless of how long the overcurrent persists.

Time-delayed protection allows brief overcurrent events without tripping, protecting
against transient conditions, whereas IOC is designed for immediate response to
severe faults. In summary, instantaneous overcurrent protection is a critical relay
function for fast fault detection and isolation, ensuring the safety and reliability of
electrical power systems.

Article Content

Instantaneous Overcurrent Protection (ANSI 50) | Working Principle ...

This article introduces the working principle of Instantaneous Overcurrent Protection,
explains its function, and summarizes the calculation of Instantaneous Overcurrent
Protection settings.

Overcurrent Relay

As the name suggests, an instantaneous overcurrent relay trips off the circuit as soon
as a current higher than the set threshold is sensed by it. This

© 2026 METRA FIBER MARKET - All rights reserved



Page 3/5

The Basics Of Overcurrent Protection

While, when the impedance of feeder is high, the instantaneous protection has
advantages of reducing the relay''s operating time for severe faults and avoiding the
loss of selectivity.

Instantaneous Overcurrent Relays: A Comprehensive Guide

Instantaneous overcurrent relays (IOCRs) are fundamental components of power
system protection schemes. They are designed to rapidly detect and isolate faults,
minimizing damage to equipment

Instantaneous Relay

An instantaneous relay is defined as a relay with no intentional time delay. Ideally, it
operates immediately when the current exceeds a certain level, though some
unavoidable delays

25.9 Instantaneous and time-overcurrent (50/51) protection

Instantaneous overcurrent protection is where a protective relay initiates a breaker
trip based on current exceeding a pre-programmed “pickup”

Over Current Relay Working Principle Types

In an instantaneous overcurrent relay, a magnetic core is wrapped with a current coil.
An iron piece, supported by a hinge and a restraining spring, is positioned such that it
remains detached

Understanding Protection Relays

Now, let us see the first type of overcurrent relay – 50. 50 is the ANSI device number,
which is denoted for instantaneous overcurrent. This relay has a fixed and a very
minute time delay

Types of over current protection and their working and applications.

Instantaneous over current relay is used for instant tripping for system protection. If
the fault current is major then the tripping relay is activated without delay time.

Types of Electrical Protection Relays or Protective Relays

�� Key learnings: Protective Relay Definition: A protective relay is an automatic device
that senses abnormal conditions in electrical circuits and triggers actions to isolate
faults. Types of

Overcurrent Relay at ₹ 25000/piece | Instantaneous Overcurrent Relay
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The ABB REJ601 Feeder Protection Relay is a compact, microprocessor-based
numerical protection relay designed to provide reliable protection for medium-voltage
(MV) distribution feeders, overhead

Relay Setting in Real Power System

Overcurrent Relay Overcurrent is the most used relay protective scheme as
compared to others. Definition: An overcurrent relay works on sensing current. It
operates whenever the current

Tripped Breaker Means Protection Device Saved Equipment

⚡ Your Protection Device Didn''t Fail — It Saved Your Equipment! ⚡ One of the biggest
misconceptions in electrical maintenance is believing that a tripped breaker, blown
fuse, or activated ...

Transformer Protection Settings Calculator (Inrush Based)

Professional Transformer Protection tool. Calculates Holcomb/Specht inrush current
and automatically suggests valid relay settings (ANSI 50/51/87) with IEEE/IEC
standard references.

Overcurrent Protection Devices: NEC Article 240 Rules

NEC Article 240 sets the rules for overcurrent protection in electrical installations,
covering conductor sizing, tap exceptions, device placement, and more.

Overload vs Short Circuit Protection: Understanding Breaker

⚡️Overload vs Short Circuit Protection – Why Breakers Trip In electrical distribution
systems, people often assume that if both the incomer and outgoing breakers trip
together, a short ...

SEL-351A Protection System | Schweitzer Engineering Laboratories

The SEL-351A Protection System has built-in Ethernet and IEEE C37.118
synchrophasors, and is the economical solution for overcurrent protection. Easy-to-
use feeder protection and innovative features

Transformer Protection Application Guide

Transformer Protection Application Guide This guide focuses primarily on application
of protective relays for the protection of power transformers, with an emphasis on the
most prevalent protection schemes

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://metramarket.es
Technical inquiry: https://metramarket.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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